AD 


GRANT  NO;  DAMD17-94-J-4379 


-DTIC 

ELECTE 


TITLE:  Regulation  of  the  Estrogen  Receptor  Structural  Gene  in  Breast  Tissue 

by  the  Ah  Receptor. 


PRINCIPAL  INVESTIGATOR:  Thomas  A.  Gasiewicz,  Ph.D. 


CONTRACTING  ORGANIZATION;  University  of  Rochester  School  of  Medicine 

Rochester,  New  York  14642 


REPORT  DATE:  08/29/95 


TYPE  OF  REPORT:  Annual 


19951128  042 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel 

Command 

Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release; 

distribution  unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position,  policy  or  decision  unless  so 
designated  by  other  documentation. 


1 


DITC  QUALITY  INSPECTED  5 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
coflection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY  (Leave  blank) 


2.  REPORT  DATE 

08/29/95 


3.  REPORT  TYPE  AMD  DATES  COVERED 

Annual  1  Aug  94  -  31  Jul  95 


i.  tTtLE  and  SUBTiTLE 

Regulation  of  the  Estrogen  Structural  Gene  in  Breast 

Tissue  by  the  AH  Receptor 

5.  FUNDING  NUMBERS 

DAMD17-94-J-4379 

6.  AUTHOR(sj 

Thomas  A.  Gasiewicz,  Ph.D. 

T.  PEWORlSi^^ORGANSZAtiO  NAMEfS^AND  ADDRESS(ES) 

University  of  Rochester  School  of  Medicine 

Rochester,  New  York  14642 

8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 

9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 

Fort  Detrick,  Maryland  21702-5012 

10.  SPOKSORIMG/ MONITORING 

AGENCY  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 

12b.  DISTRIBUTION  CODE 

Approved  for  public  release;  distribution  unlimited 

. . 

13.  ABSTRACT  (Maximum  200  words) 

The  Ah  receptor  (AhR),  a  gene  regulatory  protein,  has  been  implicated  to  play  a  significant  role  in  the 
development  and/or  progression  of  mammary  tumors  in  humans  and  animals.  We  further  hypothesize  that 
it  plays  a  role  in  the  normal  development  of  breast  tissue.  We  will  define  the  cell-  and  developmentally- 
related  expression  and  activation  of  the  AhR  in  mammary  tissue,  determine  the  ability  of  AhR  agonists  to 
affect  the  expression  of  the  estrogen  receptor  (ER)  in  this  tissue,  and  define  the  mechanism(s)  by  which 
these  events  occur.  We  have  shown  that  the  human  ER  structural  gene  contains  specific  DNA  sequences 
that  binds  activated  human  AhR  under  conditions  in  vitro.  We  have  sought  to  establish  an  in  vivo  model 
to  further  investigate  the  mechanisms  whereby  the  AhR  may  regulate  the  ER  gene.  In  contrast  to  previous 
investigations  by  others,  we  found  that  the  AhR  agonist,  TCDD,  did  not  affect  either  ER  levels  or 
estrogen-induced  responses  in  the  weanling  female  rat.  These  data  indicate  that  age  and/or  developmental 
period  play  a  cmcial  role  in  the  ability  of  TCDD,  via  the  AhR,  to  modulated  the  ER  and  estrogen-mediated 
responses.  We  are  progressing  on  proposed  studies  to  examine  the  developmental  expression  of  the  AhR 
in  rat  mammary  tissue  and  the  effects  of  AhR  agonists  on  ER  expression.  We  have  also  determined  that  a 
gene  encoding  an  enzyme  intimately  involved  in  steroid  hormone  metabolism,  3p-hydroxysteroid 
dehydrogenase  isomerase,  is  affected  by  AhR  agonists.  We  will  further  examine  the  regulation  of  this 
gene  in  breast  tissue. 

14.  SUBJECT  TERMS  breast  cancer  MEMBER  OF  PAGES 

16 

Ah  receptor,  estrogen  receptor,  breast  tissue,  dioxin.  TeT'pRicrcbbF*''^'” 


17.  SECURITY  CLASSIFICATION 
OF  REPORT 

Unclassified 


NSN  7540-01-280-5500 


18.  SECURITY  CLASSIFICATION 
OF  THIS  PAGE 

Unclassified 


19.  SECURITY  CLASSIFICATION 
OF  ABSTRACT 

Unclassified 


Unlimited 


Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-18 


'MttMliWiliiJi 


The  Report  Documentation  Page  (RDP)  is  used  in  announcing  and  cataloging  reports.  It  is  important 
that  this  information  be  consistent  with  the  rest  of  the  report,  particularly  the  cover  and  title  page. 
Instructions  for  filling  in  each  block  of  the  form  follow.  It  is  important  to  stay  within  the  lines  to  meet 


Block  2.  Report  Date.  Full  publication  date 
including  day,  month,  and  year,  if  available  (e.g.  1 
Jan  88).  Must  cite  at  least  the  year. 


Blocks.  Tvpe  of  Report  and  Dates  Covered. 


State  whether  report  is  interim,  final,  etc.  If 
applicable,  enter  inclusive  report  dates  (e.g.  10 
Jun87-30Jun88). 

Block  4.  Title  and  Subtitle.  A  title  is  taken  from 


the  part  of  the  report  that  provides  the  most 
meaningful  and  complete  information.  When  a 
report  is  prepared  in  more  than  one  volume, 
repeat  the  primary  title,  add  volume  number,  and 
include  subtitle  for  the  specific  volume.  On 
classified  documents  enterthe  title  classification 
in  parentheses. 

Blocks.  Funding  Numbers.  To  include  contract 
and  grant  numbers;  may  include  program 
element  number(s),  project  number(s),  task 
number(s),  and  work  unit  number(s).  Use  the 
following  labels: 


Contract 

PR  - 

Project 

Grant 

TA  - 

Task 

Program 

WU  - 

Work  Unit 

Element 

Accession  No 

Blocks.  Author(s).  Name(s)  of  person(s) 
responsible  for  writing  the  report,  performing 
the  research,  or  credited  with  the  content  of  the 
report.  If  editor  or  compiler,  this  should  follow 
the  name(s). 

Block?.  Performing  Organization  Name(s)  and 


Address(es).  Self-explanatory. 

Block  8.  Performing  Organization  Report 
Number.  Enterthe  unique  alphanumeric  report 
number(s)  assigned  by  the  organization 
performing  the  report. 


and  Address(es).  Self-explanatory. 


Report  Number.  (If  known) 

Block  11.  Supplementary  Notes.  Enter 
information  not  included  elsewhere  such  as: 
Prepared  in  cooperation  with...;  Trans,  of...;  To  be 
published  in....  When  a  report  is  revised,  include 
a  statement  whether  the  new  report  supersedes 
or  supplements  the  older  report. 


Block  12a.  Distribution/Availabilitv  Statement. 


Denotes  public  availability  or  limitations.  Cite  any 
availability  to  the  public.  Enter  additional 
limitations  or  special  markings  in  all  capitals  (e.g. 
NOFORN,  REL,  ITAR). 


DOD  -  See  DoDD  5230.24,  "Distribution 
Statements  on  Technical 
Documents." 

DOE  -  See  authorities. 

NASA  -  See  Handbook  NHB  2200.2. 

NTIS  -  Leave  blank. 


Block  12b.  Distribution  Code. 


Leave  blank. 

Enter  DOE  distribution  categories 
from  the  Standard  Distribution  for 
Unclassified  Scientific  and  Technical 
Reports. 

Leave  blank. 

Leave  blank. 


Block  13.  Abstract.  Include  a  brief  (Max/mum 
200  words)  factual  summary  of  the  most 
significant  information  contained  in  the  report. 

Block  14.  Subject  Terms.  Keywords  or  phrases 
identifying  major  subjects  in  the  report. 


Block  15.  Number  of  Pages.  Enter  the  total 


number  of  pages. 

Block  16.  Price  Code.  Enter  appropriate  price 
code  (NTIS  only). 

Blocks  17.  ■  19.  Securitv  Classifications.  Self- 


explanatory.  Enter  U.S.  Security  Classification  in 
accordance  with  U.S.  Security  Regulations  (i.e., 
UNCLASSIFIED).  If  form  contains  classified 
information,  stamp  classification  on  the  top  and 
bottom  of  the  page. 

Block  20.  Limitation  of  Abstract.  This  block  must 


be  completed  to  assign  a  limitation  to  the 
abstract.  Enter  either  UL  (unlimited)  or  SAR  (same 
as  report).  An  entry  in  this  block  is  necessary  if 
the  abstract  is  to  be  limited.  If  blank,  the  abstract 
is  assumed  to  be  unlimited. 


*U.S.GPO;1 991-0-305-776 


Standard  Form  298  Back  (Rev.  2-89) 


FOREWORD 


opinions,  interpretations,  conclusions  and 

t^se  of  the  author  and  are  not  necessarily  endorsed  by  the  OS 
Army. 

Where  copyrighted  material  is  quoted,  permission  has  been 
obtained  to  use  such  material - 

Where  material  from  documents  designated  for  l^ited 
distribution  is  quoted,  permission  has  been  obtained  to  use  the 

material . 

Citations  of  commercial  organizations  and  trade  n^es  in 
thii  report  do  not  constitute  an  official  Departoent  of  Aray 
endorsement  or  approval  of  the  products  or  services  of  th 
organizations . 

In  conducting  research  using  animals,  the  investigator (s) 
idhired  to  the  "Guide  for  the  Care  and  Use  of  torv 

Animals,"  prepared  by  the  Committee  on  Care  and  ^ 

Animals  of  the  Institute  of  Laboratory  ^sources.  National 
Research  Council  (NIH  Publication  No.  86-23,  Revised  1985). 

For  the  protection  of  human  subjects,  the  investigator (s) 
idhired  to  policies  of  applicable  Federal  Law  45  CFR  46. 

in  conducting  research  utilizing  reco^inant  DNAtectaology, 
«Ii"investigator(s)  adhered  to  current  guidelines  promulgated  hy 
the  National  Institutes  of  Health. 

//^in  the  conduct  of  research  utilizing  recombinant  DNA,  the 
IH^stigator(s)  adhered  to  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

In  the  conduct  of  research  involving  hazardous  , 

thi"investigator(s)  adhered  to  the  CDC-HIH  Guide  for  Biosafety  in 
Microbiological  and  Biomedical  Laboratories. 


Aooesslon  for 


BTIS  ORAJcI 
DTIC  TAB 
Unannovwced 
Justification- 


□ 

□ 


By - - - 

Distribution/ 


Availability  Codes 


BiSt 


jAvail  and/or 
Spsoibl 


PI  -  Signature 


Date 


3 


TABLE  OF  CONTENTS 


Front  cover .  j 

Report  documentation  page . . 

Foreword .  3 

Table  of  contents . . . . .  4 

Introduction .  5 

Body . . . . 

Conclusions .  jq 

References . 

Appendix . . 


4 


A.  INTRODUCTION 


The  estrogen  receptor  (ER)  and  the  response  of  this  receptor  to  estrogenic 
compounds  influence  not  only  the  molecular  events  that  account  for  the 
development  and  progression  of  breast  cancer,  but  also  the  response  of  this  disease 
to  a  variety  of  therapeutic  measures.  As  such,  it  is  important  to  determine  what 
factors  may  regulate  the  expression  and  actions  of  this  receptor  in  breast  tissue. 
Previous  results  have  shown  that  the  activation  of  another  transcription  factor,  the 
Ah  receptor  (AhR),  influences  the  spontaneous  generation  of  mammary  tumors  in 
laboratory  animals,  alters  estrogen-induced  responses,  and  affects  the  ER  content  of 
tissues.  Certain  xenobiotics,  e.g.  2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD)  and 
structurally-related  compounds,  have  been  shown  to  activate  the  AhR  to  a  DNA- 
binding  state  and  elicit  a  variety  of  AhR-mediated  biochemical  and  biological 
responses.  Although  the  exact  normal  function  of  the  AhR  and  its  endogenous 
ligand  are  not  known,  the  biological  responses  which  TCDD  and  the  halogenated 
aromatic  hydrocarbons  elicit  indicate  this  protein  serves  some  normal  role  in  the 
control  of  processes  involved  in  tissue  differentiation  and  proliferation. 

We  hypothesize  that  the  AhR  plays  an  important  role  in  the  normal 
development  of  breast  tissue.  Furthermore,  the  abnormal  regulation  of  the  activity 
of  this  transcription  factor  may  play  a  critical  role  in  breast  tumor  development. 
We  believe  that  AhR  agonists,  such  as  TCDD,  cause  down-regulation  of  the  ER  i  n 
vivo  by  binding  to  regulatory  regions  of  the  ER  structural  gene  and  decreasing  the 
rate  of  its  transcription. 

The  objectives  of  this  research  are  three-fold:  1)  to  determine  the  cell-  and 
developmentally-related  expression  and  activation  of  the  AhR  in  rat  mammary 
tissue,  2)  to  examine  the  ability  of  AhR  agonists  to  affect  the  expression  of  the  ER  in 
mammary  tissue;  and  3)  to  examine  the  mechanism  by  which  the  AhR  down- 
regulates  the  expression  of  the  ER  structural  gene. 


B.  BODY 

B.l.  Examine  the  mechanism  by  which  the  AhR  down-regulates  expression  of  the 
ER  stractural  gene.  We  have  shown  previously  that  the  human  ER  structural  gene 
contains  specific  DNA  sequences  (DREs,  dioxin-responsive  elements)  that  bind 
activated  mouse  and  human  AhR  under  conditions  in  vitro  (White  &  Gasiewicz, 
1993).  We  proposed  that  the  AhR  may  regulate  ER  expression  through  the  direct 
modulation  of  gene  transcription.  To  prove  this,  it  is  necessary  to  show  that  this 
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regulation  occurs  under  whole  cell  and/or  in  vivo  conditions.  Therefore,  the 
initial  goal  was  to  establish  a  model  to  further  investigate  the  mechanism  of  this 
down-regulation. 

In  our  initial  experiments  in  collaboration  with  Dr.  A.  Notides  and  using 
antibodies  directed  against  the  ER,  we  found  that  TCDD  did  not  cause  a  decreased 
expression  of  the  ER  protein  in  human  breast  MCF7  cells.  However,  others  have 
reported  an  effect  on  ER  protein  in  vivo  (Astroff  and  Safe,  1988;  Romkes  and  Safe, 
1988;  Astroff  et  al.,  1990;  Hruska  and  Olson,  1989).  Furthermore,  it  is  likely  that  the 
particular  response  may  be  a  function  of  tissue-,  cell-,  and/or  temporal-specific 
ratios  of  various  transcription  factors.  Therefore,  we  sought  to  establish  a  rat  model 
to  further  investigate  the  mechanism  for  die  antiestrogenic  effects  of  TCDD. 

TABLE  1 

Effect  of  Estradiol  and  TCDD  on  Uterine,  Thymic,  and  Hepatic  Weights  in  Weanling  Female  Rats  ® 


Treatment 

Uterus  weight 

Th5rmus  weight 

Liver  weight 

groups 

6ngZkgBW)b 

feag/kgBW) 

(%  BWl 

Control  (n=19) 

0.73  ±0.19 

3.56  ±0.29 

4.58  ±0.34 

Estradiol  (E2)  (n=20) 

1.60  ±0.23*^ 

3.59  ±0.79 

4.61  ±0.16 

E2  +  20pg/kgTCDD 

1.68  ±  0.22 

2.42  ±  0.29 

5.44  ±0.55*^ 

(n=12) 

E2  +  40pg/kgTCDD 

1.61  ±  0.24 

1.95  ±  0.26 

5.49  ±  0.58 

(n=19) 

E2  +  80M,g/kgTCDD 

1.7410.27*^ 

2.21  ±  0.50 

5.49  ±0.58*^ 

(n=20) 

®  Rats  were  treated  sc  with  olive  oil  or  TCDD  on  day  19,  followed  by  treatment  on  days  21  and  22 
with  olive  oil  or  10  |ig/kg/ day  E2,  as  shown.  All  rats  were  euthanized  on  day  23. 

■L 

Results  are  the  mean  ±  SD  of  a  total  of  n  animals  from  three  separate  experiments. 

^  Significantly  different  from  control,  p  <  0.001. 

^  Significantly  different  from  corresponding  controls  and  E2  treated,  p  <  0.001. 


The  effects  of  estradiol  (E2)  alone  or  TCDD  plus  E2  on  several  E2-dependent 
parameters  were  evaluated  in  weanling  female  Sprague-Dawley  rats.  E2  treatment 
(10  pg/kg/dayat  post-natal  days  (PND)  22  and  23)  caused  significant  increases  in 
relative  uterine  weight  (Table  1)  and  keratinization  of  the  vaginal  epithelium  (Fig. 
1).  E2  treatment  significantly  reduced  uterine  ER  protein  levels  and  serum  FSH 
levels  (Table  2),  with  a  trend  toward  reduction  of  ER  mRNA  levels  (Fig.  2).  None  of 
these  parameters  were  affected  by  pretreatment  with  TCDD  at  PND  19.  Uterine 
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Fig.  1.  Photomicrographs  of  vaginal  epithelia.  Rats  were  injected  sc  with  olive  oil  orl0pg/kg/dayE2 
on  days  21  and  22,  or  E2  (days  21  and  22)  plus  a  pretreatment  of  TCDD  (20,  40,  or  80  |ig/kg)  onday  19. 
All  animals  were  euthanized  on  day  23.  Vaginal  epithelium  (E)  horn  (a)  a  control  rat,  showing  a 
transitional  morphology;  (b)  an  E2-treated  rat,  showing  a  stratified,  squamous  morphology  and 
producing  abundant  amounts  of  keratin  (arrow);  or  (c)  a  rat  treated  with  E2  plus  80  pg/kgTCDD,  also 
showing  a  keratinizing  epithelium.  Results  were  confirmed  in  two  separate  experiments,  ora  total  of  8 
animals  per  group  (4  animals  in  the  20  pg/kg  TCDD  dose  group).  L,  vaginal  lumen;  310  x  magnification. 


TABLE  2 

Effects  of  E2  and  TCDD  on  Uterine  Estrogen  Receptor  and  Progesterone 
Receptor  Content  and  Serum  FSH  Levels  * 


Treatments 

Estrogen  receptor 
(£mol/mg  protein)^ 

Progesterone  receptor 
(fmol/mg  protein)*^ 

Serum  FSH 
(ng/ml)'^ 

Control 

632.8  ±164.7  (7)^ 

191.2  ±  24.8  (7) 

6.8  ±2.4  (17) 

E2 

404.9  ±63.8  (8)  f 

188.3  ±  86.7  (8) 

4.1  ±  1.1  (19)  8 

E2  +  20  TCDD 

472.9  ±  117.3  (4) 

183.6  ±  29.5  (4) 

3.7  ±1.0  (10)8 

E2  +  4OTCDD 

418.3  ±122.2  (7)  h 

193.9  ±  94.0  (7) 

5.1  ±  1.8  (18)  i 

E2  +  8OTCDD 

459.9  ±99.1  (8)  h 

208.3  ±  83.7  (8) 

4.3  ±1.3  (15)  8 

®  Rats  were  treated  as  in  Table  1.  Dose  levels  of  TCDD  are  in  pg/kg. 

Estrogen  receptor  levels  were  analyzed  by  EIA. 

^  Progesterone  receptor  levels  were  analyzed  using  a  ligand  binding  assay. 

“  FSH  serum  levels  were  analyzed  by  RIA. 

®  AH  values  are  expressed  as  means  ±  SD  for  (n)  number  of  animals. 

*  Significantly  different  from  control,  p  =  0.003. 

8  Significantly  different  from  control,  p  <  0.002. 

I'  Significantly  different  from  control,  p  <  0.03. 

^  Significantly  different  from  control,  p  =  0.03;  significantly  different  from  E2  treated,  p  =  0.043. 


_ TREATMEKTS 

Fig.  2.  Estrogen  receptor  mRNA  levels.  Animals  were  treated  as  in  Fig.  1.  Pairs  of  uteri  within  a 
treatment  group  were  pooled,  and  total  RNA  was  isolated,  serially  diluted  onto  a  Nytran  membrane, 
and  analyzed  using  a  slot  blot  hybridization  procedure.  For  each  RNA  sample,  values  were  initially 
plotted  as  Phosphorlmager  units  vs  amoimtof  RNA  loaded.  Mean  Phosphorlmager  values  for  10  |ig 
total  RNA  were  calculated  from  the  linear  portions  of  the  curves.  Values  are  expressed  as  percentages 
of  control  and  represent  the  mean  from  two  RNA  samples  per  treatment  from  one  experiment. 
Treatments:  E2,  estradiol  alone;  ET  20,  E2  +  20  |ig/kg  TCDD;  ET  40,  E2  +  40  |ig/kgTCDD;  ET  80,  E2  +  80 
pg/kgTCDD. 


AGE 


TrvatmvnI  Timing  TCDD  B2  E2 


SAC 


Fig.  3.  Body  weights  of  animals  throughout  the  experiment.  Animals  were  treated  as  in  Fig.  1  and 
weighed  on  the  day  of  each  injection  and  at  the  time  of  euthanasia.  Days  of  injection  with  either  E2or 
TCDD  are  indicated.  *  Significant  difference  from  control,  p  <  0.01;  +  significant  difference  fromE2 
treatment,  p  <  0.002. 
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Fig.  4.  CYPlAl  mRNA  levels.  Animals  were  treated  as  in  Fig.  1.  Total  hepatic  RNA  was  isolated 
from  single  liver  samples,  and  slot  blots  were  prepared.  Mean  Phosphorhnager  units  were  calculated 
as  in  Fig.  2.  Values  are  expressed  as  percentages  of  control  and  represent  the  results  of  one  experiment 
for  a  total  of  two  samples  per  treatment  group. 


progesterone  receptor  levels  were  not  affected  by  E2  or  TCDD  in  this  study  (Table  2). 
In  contrast,  TCDD  significantly  decreased  body  weight  by  PND  21  (Fig.  3), 
significantly  decreased  relative  th)nnic  weights  (Table  1),  and  signficantly  increased 
hepatic  weights  (Table  1).  In  addition,  TCDD  dramatically  induced  hepatic 
cytochrome  P450  lAl  mRNA  levels  (Fig.  4),  indicating  that  TCDD  was  properly 
delivered  and  could  mediate  other  well-documented  AhR-dependent  events.  (The 
details  of  these  results  are  contained  in  a  recent  publication  (White  et  al.,  1995) 
included  in  the  Appendix. 

In  light  of  previous  investigations  where  an  effect  of  TCDD  on  E2-induced 
uterine  weights  and  ER  proteins  levels  were  observed,  we  interpret  our  data  to 
indicate  that  age  and/ or  developmental  period  plays  a  crucial  role  in  the  ability  of 
E2  to  elicity  biological  effects,  as  well  as  the  ability  of  TCDD  via  the  AhR  to  interfere 
with  these  effects.  Thus,  while  we,  at  least  in  this  study,  were  unsuccessful  in 
establishing  a  model  to  examine  the  effects  of  TCDD  in  the  rat,  the  results  are 
significant  in  pointing  out  the  likely  developmental  specificity  for  the  actions  of  the 
AhR. 


While  we  were  in  the  process  of  performing  these  studies,  a  group  of  other 
investigators  established  that  treatment  of  a  human  ovarian  carcinoma  cell  line, 
BG-1,  with  TCDD  results  in  a  dose-related  depression  of  ER  mRNA  and  protein 
(Clark,  1995).  Some  of  our  future  experiments  will  focus  on  this  cell  line  to 
examine  mechanisms  of  TCDD-elicited  down-regulation  of  the  ER. 
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ii 


B.2.  Determine  the  cell-  and  developmentally-related  expression  and  activation  of 
the  AhR  in  rat  mammary  tissue.  Despite  data  indicating  an  affect  of  AhR  agonists 
on  the  spontaneous  generation  of  mammary  tumors,  the  expression  and  cellular 
distribution  of  the  AhR  in  this  tissue  has  not  been  examined.  These  studies  will 
provide  important  information  suggesting  a  period  in  which  the  AhR  may  play  a 
critical  role  in  breast  tissue  development. 

To  date  we  have  been  working  on  the  methodologies  for 
immunohistochemistry  of  the  AhR  protein  and  in  situ  hybridization  for  the 
determination  of  AhR  mRNA.  Some  difficulty  has  been  enountered  with  the 
availability  of  appropriate  anti-AhR  antibodies.  We  will  be  continuing  the 
development  of  these  procedures  within  the  coming  funding  period,  and  will 
examine  the  developmental  expression  of  the  AhR  in  rat  mammary  tissue.  We  are 
however,  continuing  studies  to  quantitate  the  presence  of  AhR  in  mammary  tissue 
and  changes  with  age,  pregnancy  and  lactation.  These  results  will  be  reported  at  a 
later  period. 

B. 3.  Examine  the  ability  of  AhR  agonists  to  affect  the  expression  of  the  ER  in 
mammary  tissue.  These  studies  will  complement  the  previous  objective  by 
suggesting  a  relationship  between  AhR  expression  in  this  tissue  and  the  regulation 
of  ER  protein  and  mRNA  expression  as  affected  by  AhR  agonists.  These  studies  are 
very  dependent  on  those  in  the  previous  objective.  Furthermore,  the  studies 
presently  tmderway  as  outlined  in  B.l.  will  also  assist  in  designing  the  protocols  for 
these.  As  such,  we  have  not  yet  begun  these  studies,  but  will  start  these  in  the 
upcoming  year. 

However,  other  work  in  our  laboratory  has  established  that  TCDD  via  the 
AhR  alters  the  expression  of  a  particular  gene  important  in  steroid  hormone 
metabolish,  3p-hydroxysteroid  dehydrogenase  isomerase  (Kent  and  Gasiewicz, 
submitted).  At  present  we  do  not  know  if  this  may  be  altered  in  breast  tissue  or  if 
this  alteration  may  significantly  alter  steroid,  particularly  E2,  action  in  this  tissue. 
While  we  are  performing  the  above  studies  to  examine  for  the  effect  of  TCDD  on  ER 
expression  in  breast  tissue,  we  will  also  examine  for  any  effect  on  S^hydroxysteroid 
dehydrogenase  isomerase  expression. 

C.  CONCLUSIONS 

The  results  to  date  are  important  in  emphasizing  the  tissue-  and  age- 
dependent  nature  of  the  effects  of  TCDD  on  E2-dependent  responses.  Thus,  these 
data  indicate  that  if  the  AhR  does  have  some  role  in  regulating  the  ER  and  ER- 
dependent  responses,  it  is  likely  to  be  developmental  specific.  This  in  fact  could 
have  important  implications  for  the  normal  and  abnormal  development  of  breast 
tissue. 
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Future  work  will  specifically  focus  on  breast  tissue  for  the  presence  and 
actions  of  the  AhR  specifically  as  it  may  regulate  the  expression  and  actions  of  the 
ER  (and  other  genes  affecting  the  actions  of  E2  in  this  tissue). 
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